The effects of luminescent ruthenium(II) polypyridyl functionalized selenium nanoparticles on bFGF-induced angiogenesis and AKT/ERK signaling.
Anti-angiogenesis is an effective strategy for cancer treatment because uncontrolled tumor growth depends on tumor angiogenesis and sufficient blood supply. Thus, blocking angiogenesis could be a strategy to arrest tumor growth. The function and mechanism of luminescent ruthenium-modified selenium nanoparticles (Ru-SeNPs) in angiogenesis have not been elucidated to date. Here, we found that Ru-SeNPs significantly inhibited human umbilical vascular endothelial cell (HUVEC) proliferation, migration and tube formation. Ru-SeNPs was also tested in vivo in the chicken chorioallantoic membrane (CAM) assay and found to inhibit bFGF-treated CAMs development like suramin. Moreover, we showed that Ru-SeNPs inhibited the activations of FGFR1 and its downstream protein kinases, such ErK and AKT. Furthermore, by using fluorescence confocal microscopy and TEM imaging studies, we have demonstrated their cellular uptake and localization within the cytoplasm of HepG2 and HUVEC cells. These findings indicate that Ru-SeNPs inhibits angiogenesis and may be a viable drug candidate in anti-angiogenesis and anticancer therapies.